ABSTRACT
INTRODUCTION
As the adoption of mobile devices (i.e., smartphone) by users increases, the usage of wireless Internet service increases. WiMAX is a wireless broadband Internet service (i.e., mobile Internet service) for mobile devices including laptops, cell phones, and smartphones. It is easily accessible anytime and anywhere, even when a user is moving at speeds of 120 km/h. It was launched by KT for the first time in Korea in July 2006, after it was selected by the Institute of
Electrical and Electronics Engineers (IEEE) as a global standard in September 2005 (KT, 2009).
With the increased adoption of smartphones and tablet PCs, WiMAX is expected to be the next generation for mobile communication and wireless Internet access.
To attract new customers, KT offered six months free access to WiMAX service, as well as other promotions (such as free netbooks), for those who subscribed to WiMAX. However, after the six-month contract period, a number of users switched to alternative Internet services (Kim, 2008) , such as the wired highspeed Internet. There are several wired and mobile Internet access services and switching costs are also low. This is a cause of concern because it directly impacts the performance of mobile Internet service providers (Kim, Chan, & Gupta, 2007b) . In this study, we aim to examine the factors affecting the continued usage of a mobile Internet service, especially in the context of WiMAX in Korea. This would help mobile Internet service providers in attracting and retaining customers.
Most of the previous studies on information systems (IS) continuance (Bhattacherjee, 2001b; Kim, Chan, & Chan, 2007a; Kim & Malhotra, 2005; Thong, Hong, & Tan, 2006) attempt to explain user continuance intention based on the IS continuance model. According to this model, the technology's attributes (e.g., usefulness) and user's experience with the technology (e.g., satisfaction) are the most important factors in determining the user's continuance decision (Bhattacherjee, 2001b) . The use of IS continuance model is quite appropriate in case of an Information System (e.g., MS Office and Mobile technology), where a user interacts with an information system but does not consume any service. However, in electronic commerce or mobile commerce, a user is not only the user of a technology or IS but also a consumer of services provided by the service provider in return for prescribed fee. In other words, a user in case of electronic commerce or mobile commerce is also a consumer who makes a rational economic assessment before subscribing to or using any technology or IS (Thaler, 1985; Zeithaml, 1988) . Therefore, IS continuance model is not sufficient alone to examine the continued usage of mobile Internet service. There are various categories of IS and WiMAX may be categorized under networking systems as it helps in Internet connectivity for both individuals and organizations. Its characteristics are similar to that involved in adoption of mobile Internet.
Since WiMAX is a technology that involves commercial transaction as well as consumption of service provided by the service provider, we examine its continued usage by integrating the IS continuance model (Bhattacherjee, 2001b) with theories from marketing. Marketing literature (Thaler, 1985; Zeithaml, 1988) and economics literature (Kahneman & Tversky, 1979) explain two assessments in consumer decision making, namely, value-based assessment and comparison with alternatives. In the value-based assessment, customers evaluate the benefits relative to the costs involved in using the service (Zeithaml, 1988) . In comparison with alternatives, customers compare various alternatives before making their choice decision (Kahneman & Tversky, 1979; Thaler, 1985) . Therefore, to examine the rational economic assessment from the service consumer perspective, we use customer value theory (Zeithaml, 1988) along with alternative comparison (Jones, Mothersbaugh, & Beatty, 2000) . These two perspectives (i.e., service consumer perspective and IS user perspective) are integrated to study continuance intention of a mobile Internet service user. Their integration is explained later in this study.
The rest of the paper is organized as follows. The next section presents the conceptual background of this research. This is followed by the research model and hypotheses. We then describe the research methodology. After interpreting the empirical results, we discuss the theoretical and practical implications and conclude with a summary of this study.
connect to a high-speed wireless Internet. It is similar to various other Internet services (Lee, 2009 ) in terms of service but differs in technical specifications. WiMAX is better than Wideband Code Division Multiplex Access (WCDMA) and High Speed Downlink Packet Access (HS-DPA) services in terms of transmission speed but poorer in terms of mobility. The download speed of WiMAX is up to 24.8 Mbps (and 5.2 Mbps for upload), whereas that of HSDPA is up to 14.4 Mbps (and 2 Mbps for upload). HSDPA enables users to access the Internet even when they are moving at speeds up to 250 km/h. Because WCDMA and HSDPA are mainly used for Internet connections for cell phones or smart phones, they are pre-installed in most smart phones as a default feature. Conversely, WiMAX is used not only for cell phones, but also for other mobile devices such as laptop computers, which require an additional device (such as USB dongles) to connect to the Internet. Also, the usage fee for WiMAX is lower than that of WCDMA or HSDPA.
Other services, such as wireless LAN (including Wi-Fi and wired high speed Internet), are limited in mobility. In particular, wired high-speed Internet has no mobility, although its data transmission speed, including that of video, is faster than those of other alternatives. Similarly, the data transmission speed of wireless LAN (up to 600 Mbps) is faster than that of WiMAX. People can use wireless LAN for free in many cases. However, Wi-Fi users can access the Internet only within 120 meters from the nearest access point, whereas WiMAX users can access it even upto 1000 meters from the nearest radio access station. This makes WiMAX a better alternative than wireless LAN in terms of accessibility. WiMAX overcomes the market limitations of the existing mobile communication services by securing economic competitiveness and offering the same level of Internet access as that of a fixed Internet service to various mobile devices, including dongles (i.e., wireless broadband adapters). Smart phones and dongles constitute 95% of the Wireless Internet access market in Korea. WiMAX offers Internet access and data transmission services and has extended its coverage nationwide. To promote its services, KT offered WiMAX at a flat rate for new customers. As a result, subscribers of WiMAX have increased steadily from the third quarter of 2007. The use of flat-rate charge and free dongles increased WiMAX is known as Mobile WiMAX worldwide and is used in 27 nations at a bandwidth of 2.3 GHz (e.g., US, Singapore, Australia and Korea) and 2.6 GHz (e.g., US, Netherlands, Japan, and Taiwan). WiMAX has also been selected as an international standard for third generation (3G) mobile communication. Another advantage of WiMAX is that it uses IP networks as its means of communication. Unlike wireless LAN, WiMAX overcomes the limitations of mobility. When using a mobile phone network, it is difficult to avoid expensive fees. WiMAX service can reduce these limitations by pre-empting the next mobile communication market by integrating all IP networks with other mobile network systems. WiMAX is an ideal service for creating high speed Internet service in developing countries.
Service Consumer Perspective
A user of mobile Internet service uses not only the technology or IS but also consumes the services provided by the mobile Internet service provider. Therefore, to understand the continuance intention of a mobile Internet service user, we need to integrate both the service consumer perspective as well as the technology user perspective.
Regarding the service consumer perspective, a user assesses the utility (i.e., value) of a product or service before making a choice decision. Zeithaml's (1988) conceptualization of value has been widely accepted and utilized one. According to Zeithaml (1988) , the value of a product is an overall assessment of its utility and is determined based on a consumer's perception of what is received and what is given. This conceptualization is also referred to as the cost-benefit analysis and is used in various marketing studies (e.g., Dodds et al., 1991) . In the value based assessment (or rational economic assessment), buyers evaluate the value of the target (Zeithaml, 1988) and compare it with the alternatives (Jones, et al., 2000; Kahneman & Tversky, 1979; Thaler, 1985) . Customers are value-driven and they select products that gives them the highest utility when compared with the available alternatives (Thaler, 1985) . Kim et al. (2007b ) integrated Zeithaml's (1988 value conceptualization with the technologyadoption model (Davis et al., 1989) to develop value-based adoption model (see Figure 2) for mobile Internet services and this model has been widely used in a number of recent studies in information systems (Luo et al., 2010; Turel et al., 2010 , Tseng et al., 2011 Gummerus and Minna, 2011) . Value-based adoption model considers perceived value of using a mobile Internet service as a result of benefits (usefulness and enjoyment) and sacrifices (technicality and perceived Fee) involved in using the service. An interesting thing to note here is that valuebased adoption model is good for explaining adoption of mobile Internet services but may not hold good for continued use of a mobile Internet service.
Technology User Perspective
Regarding the technology user perspective, Bhattacherjee (2001b) developed IS continuance model (see Figure 2 ) by integrating expectation-confirmation theory with technology acceptance model (Davis et al., 1989) to explain the continued use of IS. According to expectation-confirmation theory, consumers' intention to continue using a product is determined primarily by their satisfaction with prior use of that product or service (Oliver 1993a, b) . In the field of information systems, expectationconfirmation theory has been widely used with some modifications. For example, Chiu et al. (2011) Figure 3 As discussed earlier, value-based adoption model is used in choice situations whereas IS Continuance model is used in the context of continued use. Therefore, the role of value-based adoption model is to determine the expectation and confirmation formed as a result of costbenefit analysis of the mobile internet service. The cost-benefit analyses will in-turn lead to perceived value of the mobile internet service. Thus the two models are integrated in the sense that the perceived value of using the mobile internet service will be a result of expectationconfirmation (as in the IS continuance model) as well as cost-benefit analysis (as in the valuebased adoption model) to produce satisfaction. If the customer is satisfied with the mobile Internet service it will lead to continuance intention (IS continuance model). Perceived usefulness is a common construct in the two models and refers to one's perception formed after initial use of the product or service. Thus, the cost-benefit analysis and expectation-confirmation are combined to produce perceived value and satisfaction which in turn leads to continuance intention. Previous studies (e.g., Kim et al. 2011 ) have also examined consumer repurchase intention based on the value perception. Therefore, it is reasonable to assume that a service consumer may check the value of service in his or her continuance decision also and not only in the initial decisions.
Conceptual Framework
Value-based adoption has been characterized in terms of assessment of cost-benefits (Kim & Kankanhalli, 2009; Zeithaml, 1988) or assessment of price-quality (Zeithaml, 1988) . The attributes of a service (such as intangibility) are taken together as service quality which influences perceived value of the service in any adoption model. In case of WiMAX, the quality of service differs in terms of its technicality and perceived usefulness which influences its perceived value. Technicality refers to the ease of use of mobile Internet service. WiMAX and other alternatives (e.g., USB dongles) dif-
Figure 3. Conceptual framework with key factors
fer in terms of their ease of use as well as fee incurred for using the service. Moreover, various alternatives for accessing Mobile Internet differ in terms of their technical specifications and hence differ in terms of their perceived usefulness. Thus, in analyzing the cost-benefits or utility of mobile Internet service, perceived usefulness acts as a benefit and technicality and perceived fee act as a cost. Together they influence the perceived value (or utility) of mobile Internet service. In addition to value-based assessment, customers select the product that offers the highest utility among the available and feasible alternatives (Thaler, 1985) . If the level of alternative attractiveness is higher than that of the target object, customers may choose the alternative product.
In integrating the two models, it is important to differentiate among perceived usefulness, perceived value and confirmation. Because we are discussing about continuance intention, it means customers have had some experience with the mobile internet service. Confirmation refers to the extent to which a consumer' initial expectations about the product or service are confirmed. Bhattacherjee (2001b, p. 353) described that "Consumers assess its perceived performance vis-à-vis their original expectation and determine the extent to which their expectation is confirmed (confirmation2)." The confirmation is thus determined based on the comparison between expectation and performance. That is, there is time difference between expectation and perception related to confirmation. Perceived usefulness on the other hand is a fresh perception of the usefulness (could be increased or decreased) of the product or service formed after initial use. Similar to the IS continuance model, confirmation from previous use of the mobile Internet service would lead to fresh perception of usefulness of the product or service (Bhattacherjee 2001b) . Perceived value on the other hand is a cognitive assessment of the benefits (includes perceived usefulness) and costs (technicality and perceived fee). Although both perceived usefulness and perceived value are perceptions, the cognitive assessment (e.g., attitude) is perceived or determined based on cognitive belief (e.g., usefulness) as explained by the theory of reasoned action and the theory of planned behavior (Ajzen, 1991) .
RESEARCH MODEL AND HYPOTHESIS
Based on the conceptual framework, the proposed research model is shown in Figure 4 . From the technology user perspective, the IS continuance model (Bhattacherjee, 2001b) explains perceived usefulness, confirmation, and satisfaction as the direct or indirect antecedents of intention to continue using WiMAX. From the service consumer perspective, the value adoption model (Kim, et al., 2007b) explains perceived value, which is influeced by a benefit factor (i.e., perceived usefulness) and cost factors (i.e., perceived fees and technicalities), as a direct antecedent of continued use of mobile Internet service. We do not include the enjoyment aspect in this research model because selecting a mobile internet service requires cognitive processing rather than affective processing. Because we are using WiMAX as a case of mobile internet service, we will use the term WiMAX when we discuss mobile Internet service. Now, how does confirmation relates with perceived value? According to Bhattacherjee (2001b, p. 357) , confirmation influences perceived usefulness. He relates these factors in the IS acceptance context where ease of use influences perceived usefulness. According to Bhattacherjee (2001b) , the low initial usefulness perceptions are adjusted higher based on their confirmation experiences when users realize that their initial perceptions were unrealistically low. According to cognitive dissonance theory (Festinger 1957) , users adjust their dissonance (confirmation or disconfirmation of perception after using the service or product) by distorting or modifying their usefulness perceptions in order to be consistent with reality. In other words, confirmation will tend to elevate users. Perceived usefulness and disconfirmation will reduce such perceptions. Along similar lines, we argue that confirmation will adjust the perception of usefulness (and hence value) higher than initially perceived when users realize that their initial perceptions were unrealistically low.
From the additional service consumer perspective, we suggest the attractiveness of alternatives as another direct antecedent of continued WiMAX use. It is important to understand the positioning of attractiveness of alternatives in this study. Here, it is positioned as a consequent variable of perceived value and satisfaction. The perceived value relates to the value of the service being provided. The attractiveness of alternativeness is perceived based on the comparison between the WiMAX service and other alternative Internet access services as the value of WiMAX service is perceived based on the comparison between benefits and costs. That is, an individual may perceive lower attractiveness of alternative Internet access services compared to the WiMAX service as the value of WiMAX service increases.
Confirmation also comes conceptually before attractiveness of alternatives. After consuming the service, a customer compares the current service with alternatives. If the confirmation from the current service is better, and the customer is satisfied with the service, the attractiveness of alternatives is reduced and vice-versa. The IS continuance model (Bhattacherjee, 2001b) explains that perceived usefulness and satisfaction are the two main antecedents of IS continuance. The IS continuance model further explains that expectation confirmation has a positive effect on the perception of usefulness and satisfaction. The model also explains the positive relationship between perceived usefulness and satisfaction. Perceived usefulness, here, refers to broadband service usefulness and not the usefulness of broadband as such. Kim et al. (2007b) consider the construct of perceived usefulness as akin to product quality and draw a parallel with service quality in using it as an antecedent of perceived value of mobile Internet service (Value of a product or service is derived from price quality assessment). Similarly, we use usefulness as usefulness of broadband service. Using broadband service may improve a user's productivity as compared to using a low speed service (such as Dongle). The user can accomplish his Internet related tasks faster. We propose the following five hypotheses based on the IS continuance model. The rationale of each hypothesis is provided by the IS continuance model (Bhattacherjee, 2001b) .
H1: Satisfaction has a positive effect on
WiMAX continuance intention. H2: Perceived usefulness has a positive effect on WiMAX continuance intention. Perceived value refers to a consumer's overall perception of WiMAX based on the considerations of its benefits and costs (Zeithaml, 1988) . Following previous research (Kim, et al., 2007b; Zeithaml, 1988) , we define perceived value as a net benefit (perceived benefits visa-vis perceived costs) of the WiMAX service. Service users aim to maximize utility and value as part of their rational decision making process (Thaler, 1985; Zeithaml, 1988) . Therefore, users will continue to use WiMAX only if it provides some perceived value.
H6: Perceived value has a positive effect on
WiMAX continuance intention.
Rational economic decision makers assess not only the value of the target service, but also its relative attractiveness in comparison to the alternatives (Thaler, 1985) . The attractiveness of the alternatives refers to "customer perceptions regarding the extent to which viable competing alternatives are available in the market" (Jones et al. 2000) . This alternative attractiveness is conceptualized as the client's estimate of the likely satisfaction associated with the alternative (Ping, 1993) . In this case, it refers to the customer perception regarding the extent to which alternative Internet access services are more attractive than WiMAX service in terms of total utility. There are several Internet access services (e.g., WCDMA/HSDPA, wireless LAN, and wired high speed Internet) other than WiMAX. All of these services have different market positions in terms of fees, coverage and speed; however, they have ambiguous positions in the market due to the well-developed wired and wireless Internet service environment. Therefore, customers' comparative recognitions of substitutes for WiMAX can negatively affect its continued usage. If the alternatives appear advantageous, users may switch to the attractive alternatives. Conversely, a lack of attractive alternatives is a favorable situation for the current business in terms of client retention (Ping, 1993) . That is, the relative advantage of the target technology may influence the usage and continuance of the technology (Karahanna, Straub, & Chervany, 1999b) . The attractiveness of the alternatives may thus negatively influence the continuance of WiMAX usage.
H7:
Attractiveness of alternatives has a negative effect on WiMAX continuance intention.
Satisfaction is considered to be an emotional response (Eggert & Ulaga, 2002; Oliver, 1993a) resulting from the cognitive-evaluative process (Parker & Mathews, 2001) . Perceived value as a cognitive factor is part of the rational structure used to understand the discordance of a cost-benefit situation. The self-control process (Bagozzi, 1992) and emotion/adaption theory (Lazarus, 1991) explain that rational perception and assessment (i.e., perceived value) lead to an emotional response (i.e., satisfaction). The perceived value of the WiMAX service may thus affect user satisfaction.
H8:
Perceived value has a positive effect on satisfaction.
Relative advantage means the degree to which using an innovation is perceived as being better than using its precursor or alternatives (Moore and Benbasat 1991) . While the relative advantage takes the current choice (e.g., WiMAX) as the reference point, alternative attractiveness takes the alternative choice (e.g., Wireless LAN) as the reference point (Kim and Gupta, 2012) . The alternative attractiveness is thus perceived based on the comparison between the current option and alternatives (i.e., total utility of alternative/total utility of current option). A user may compare the total utility of the current choice with the total utility of the alternative choice. The attractiveness of an alternative Internet access service can be increased as the value (i.e., total utility) of the alternative increases or as the value of target WiMAX service decreases (Thaler, 1985) . For example, if an alternative Internet access service with a higher value (e.g., lower cost, high performance, and greater convenience) is available, then the attractiveness of the WiMAX service will be reduced. Conversely, a high WiMAX service value would increase its attractiveness which could, in turn, lower the attractiveness of the alternative. Similarly, if users are satisfied with WiMAX service, the attractiveness of alternatives may decrease. Perceived value and satisfaction are respectively cognitive and emotional assessments of the target WiMAX service. They are not dependent on the comparison of various alternatives. Both satisfaction as transaction utility and perceived value as acquisition utility can increase total utility of target option (Thaler 1985) . By doing that, both perceived value and satisfaction can decrease alternative attractiveness in comparison with the WiMAX service.
H9:
Perceived value has a negative effect on the attractiveness of an alternative. H10: Satisfaction has a negative effect on the attractiveness of an alternative.
This study identified two cost factors and one benefit factor as the antecedents of perceived value. The cost factor of technicality is the degree to which WiMAX is perceived as being technically excellent in the process of providing services (Kim, et al., 2007b) . As the level of technicality decreases, WiMAX users are required to sacrifice more time and effort when using the WiMAX service. Conversely, as the level of technicality increases, less time and effort are required when using the service. Technicality, thus, may affect the overall value perception (Kim, et al., 2007b) .
This study identifies perceived fee as another cost factor. Perceived cost symbolizes the encoding or internalization of the objective usage fee of a service. The fee structure of WiMAX consists of the pay-as-you-use scheme and subscription-based scheme. Jacoby and Olson (1997) distinguished between the objective price and the price encoded by customers (i.e., perceived price). Customers usually do not remember the objective price (Zeithaml, 1988) . Instead of retaining accurate information about prices, customers possess internal reference prices against which actual costs are compared (Grewal, Monroe, & Krishnan, 1998) . They encode prices in ways meaningful to them and use the comparative outcomes to form a price perception (Jacoby & Olson, 1997) . In case of WiMAX service, customers would probably compare the fees with other reference prices, such as the usage fee of alternative Internet access services, and encode the fee as high or low. As the perceived cost increases, the overall value of the WiMAX service may decrease. Perceived cost may thus reduce the perceived value (Kim, et al., 2007b) .
Perceived usefulness has long been identified as a key benefit factor motivating the adoption and continuance of technology (Bhattacherjee, 2001b) . In addition to the direct effect of perceived usefulness, we propose an indirect effect of perceived usefulness on continuance through overall value assessment. There are several benefit factors of technology usage, such as, job-fit, outcome expectations, relative advantage, extrinsic motivation, and performance expectancy (Venkatesh et al., 2003) . Because overall value (i.e., perceived value) is based on a comparison between the benefits and costs, benefit factors affect the value perception. The perceived usefulness of WiMAX service may thus increase the overall value of WiMAX service (Kim, et al., 2007b) .
H11:
Technicality has a positive effect on perceived value. H12: Perceived cost has a negative effect on perceived value. H13: Perceived usefulness has a positive effect on perceived value.
RESEARCH METHODOLOGY
The data for this study was collected by using the survey method. Qualitative data was also collected through interviews with 20 WiMAX users and two industry experts. According to the interview results, people adopted WiMAX because of its benefits, such as mobility, convenience, and low cost. The limitations mentioned were inaccessibility at some locations, slow speeds for video files, and the additional USB modem required to access the Internet. Compared to the alternative Internet access services, interviewees mentioned lower speeds than those for wired Internet access services and limited coverage but increased convenience. The interviews also assisted in the interpretation of specific survey results.
Instrument Development
To develop the survey instrument, we adopted the existing validated scales wherever possible. We adapted the items for continued WiMAX use, satisfaction, perceived usefulness, and confirmation from Bhattacherjee (2001b) . We also adapted the items for perceived value, technicality, and perceived cost from Kim et al. (2007b) . Previous research (Kim, et al., 2007b) has conceptualized technicality as a reflective construct that represents the ideas of both ease of using the technology as well as the quality of service provided. To assess the attractiveness of the alternatives, we adapted the scales from Jones et al. (2000) . The alternatives in this study refer to Internet access services other than WiMAX. Two IS researchers reviewed the face validity of the instrument. In addition, the feedback on questionnaire was obtained from five WiMAX users with regard to any ambiguity, length, scale format, and the wording of each question. The final measurement items are presented in the Appendix. All measurement items were assessed on a seven-point Likert scale (1=strongly disagree, 7=strongly agree).
Data Collection
We selected KT as the context of our study because it is a successful WiMAX service provider in the Korean market with around 0.8 million users. Although international WiMAX service providers, such as Clear in the U.S., iBurst in South Africa or Aria in Italy, are similar mobile Internet service providers, KT has some distinct competitive advantages over other Internet service providers in the well-saturated Korean market. With the help from KT's marketing manager, we randomly selected 800 WiMAX subscribers and invited them to participate in the survey. E-mails were sent to the selected subscribers via KT's WiMAX service. In the email, we explained the purpose of the study as well as the contents of the survey. The former WiMAX users were not included in this study because this study attempts to measure antecedents of WiMAX continuance intention.
A total of 202 responses were collected over two weeks. After omitting two incomplete responses, 200 responses were used for data testing (see Table 2 ). The respondents have used WiMAX Internet services for about 16.13 months at varying levels of frequency: more than 10 times a day (5.0%), between 1-9 times per day (44.5%), 1-6 times per week (40.5%), 1-3 times per month (6.0%), and less than once a month (4.0%). Most respondents were professionals (84.0%) in the age groups of 30-39 (28.5%) and 40-49 (43.0%).
We evaluated the non-response bias by comparing the early and late respondents, i.e., those who replied during the first week of the data collection period compared to those who responded in the second week. T-tests demonstrated that the early and late respondents did not differ significantly (p<0.01) in terms of age or WiMAX experience. The results of the Mann-Whitney tests also showed no significant differences (p<0.01) in the gender ratios of the two respondent groups. We further assessed a comparison between the sample and registered subscriber database. T-tests showed that these two groups did not differ significantly.
DATA ANALYSIS AND RESULTS

Instrument Validation
We carried out data analysis in accordance with the two-stage methodology (Anderson & Gerbing, 1988) . PLS was chosen for data analysis because it gives better results in studies with smaller sample size (Chin, Marcolin, & Newsted, 1996) . To validate the survey instrument, we performed confirmatory factor analysis 1 . We first assessed the convergent and discriminant validities of the constructs. As for the constructs, the standard path loadings were all significant (t-value > 1.96) and greater than 0.7 except the fourth item of technicality (See Table 3 ). Because of the low factor loadings, the fourth item of technicality (TEC4) was dropped from further analysis. The composite reliability (CR) and Cronbach's α for all constructs exceeded 0.7, and the average variance extracted (AVE) for each construct was greater than 0.5. These results corroborate the convergent validity of the constructs.
FEE: Perceived fee, TEC: Technicality, VAL: Perceived value, USF: Perceived usefulness, CNF: Confirmation, SAT: Satisfaction,
ATT: Attractiveness of alternatives, CNT: WiMAX continuance intention
We then assessed the discriminant validity of the measurement model by comparing the square root of AVE of each construct with the correlations between it and other constructs. If the square root of AVE is greater than the correlations between the construct and other constructs, discriminant validity is affirmed (Fornell & Larcker, 1981) . As shown in Table  4 , the square root of AVE for each construct (diagonal term) was greater than the correlations between the construct and other constructs. Hence, the discriminant validity of the instrument was supported.
We tested for multicollinearity among the constructs. In all cases, the variance inflation factor was less than 10 and the condition index was less than 30, indicating that multicollinearity is not likely to distort the testing results in our study (Hair, Anderson, Tatham, & Black, 1998) . We also tested our data for common method variance using Harman's single-factor test (Harman, 1976) . The threat of common method bias is high if a single factor accounts for more than 50 percent of the variance. The results of the test indicate that our data do not suffer from common method variance. 
Hypotheses Testing
We tested the hypotheses by applying the bootstrapping re-sampling technique. The results of the structural model analysis are shown in Figure 5 . Satisfaction (H1) and attractiveness of alternatives (H7) were found to have significant effects on continued WiMAX usage, explaining 54% of the total variance. Technicality (H11), perceived fee (H12), and perceived usefulness (H13) were found to have significant effects on perceived value, explaining 69% of the total variance. Perceived value (H8) and confirmation (H4) were found to have significant effects on satisfaction, explaining 51% of the total variance. Confirmation (H4) was also found to have a significant effect on perceived usefulness, explaining 42% of the total variance. However, we could not find significant direct effects of perceived value (H6) and perceived usefulness (H2) on WiMAX continuance intention. We also could not find a significant direct effect of perceived usefulness (H3) on satisfaction. We further tested for the possible mediation effect of satisfaction on the relationship between perceived value and WiMAX continuance intention following the guidelines given by Baron and Kenny (1986) . Perceived value had a significant effect on the continuance intention (path coefficient = 0.21, t = 2.28) when satisfaction was removed from the structural model. The effect, however, became insignificant when satisfaction was included in the model, as shown in Figure 5 . The effect of perceived value on the continuance was therefore fully mediated by satisfaction.
DISCUSSION AND IMPLICATIONS
Discussion of Findings
The results of this study reveal several interesting findings. One of the most interesting findings is that the rational economic assess- ment is a key antecedent of mobile service continuance. Technicality, a WiMAX (or any other technology)-specific factor, is significant in explaining the rational economic assessment of WiMAX usage.
The findings show the significant effect of attractiveness of alternatives on continuance intention. The Internet service provider market is already saturated in Korea, allowing consumers to compare among numerous alternatives. Even current WiMAX users may discontinue WiMAX service if they perceive higher attractiveness in the alternative services. Similarly, Jones et al. (2000) explained that the lower attractiveness of the competing alternatives is associated with higher repurchase intention. Many interviewees in the present study were aware that there are several approaches for Internet access, including wired or wireless. One interviewee mentioned that "there is little attractiveness in WiMAX compared to other Internet access services." Another interviewee noted that "I can use wire and wireless LAN to access the Internet. I do not need WiMAX service." Thus, among wireless services, WiMAX is less preferred as compared with wifi LAN or USB dongles.
This study also confirms the significant antecedent of mobile internet service continuance from the perspective of technology users. As Bhattacherjee (2001b) explained in his IS continuance model, there is a significant effect of user satisfaction on continuance intention. Similarly, customer satisfaction is a key determinant of customer retention according to the marketing literature (Ranaweera & Prabhu, 2003) .
However, this study could not find a significant effect of perceived usefulness on continuance intention of mobile internet service, as against the IS continuance model (Bhattacherjee, 2001b) . A post-hoc analysis reveals that the effect of perceived usefulness was fully mediated by perceived value. When we omitted the relationship between perceived value and mobile internet service continuance intention, perceived usefulness had a significant effect on continuance intention (path coefficient = 0.17, t = 2.56). Perceived usefulness is a cognitive belief, while perceived value is a cognitive overall assessment (i.e., net benefits). It seems that all three beliefs of perceived usefulness, perceived cost, and technicality are included in the cognitive overall assessment of perceived value. Similarly, this study could not find a significant effect of perceived usefulness on satisfaction, as against the IS continuance model. The post-hoc analysis showed that the effect of perceived usefulness on satisfaction was fully mediated by perceived value. When we omitted the relationship between perceived value and satisfaction, perceived usefulness had a significant effect on satisfaction (path coefficient = 0.22, t = 2.89).
The significant effect of perceived value on satisfaction conforms to the self-control process (Bagozzi, 1992) and emotion/adaption theories (Lazarus, 1991) . However, we could not find direct and significant effect of perceived value on continuance intention, despite previously being identified as a key determinant in mobile Internet service adoption (Kim, et al., 2007b) . Similarly, interviewees noted the importance of value in the adoption of mobile internet service, mentioning that "when I decide on the adoption of WiMAX, the cost-benefit analysis is important." The participants noted the variable importance of value in their decision making, mentioning that "while the cost-benefit analysis is important for the initial decision, it is not so important when I decide to continue using WiMAX."
Instead, the findings show the indirect effect of perceived value through satisfaction. Value is a cognitive assessment (Kim, et al., 2007b; Zeithaml, 1988) , while satisfaction is an emotional response or affective assessment (Fornell, 1992; Oliver, 1993b) . This is an interesting finding because a number of companies adopt emotional marketing. Although rationality (i.e., perceived value) as a cognitive response influences emotion (i.e., satisfaction) as an affective response, our findings did not illustrate a direct relationship between cognitive response and WiMAX continuance intention, although affective response had a direct, significant effect on intention. This finding supports the importance of emotional marketing (Robinette, Lenz, Don, Brand, & Hall, 2000) .
The findings of this study, however, should be interpreted in the context of its limitations. First, this study was conducted based on data and observations from South Korea. More research is needed to examine the robustness and generalizability of the findings across a diverse context. For example, WiMAX service has been launched in India by BSNL (the State Owned telecommunications provider). Still, it has not yet picked up because of the scams involved in the allocation of WiMAX spectrum. Second, this study was conducted based on a cross-sectional data. Future studies should adopt a longitudinal approach and test the model over time. Also, the findings are mainly based on perception data. Future studies should use objective data to develop and test the research model. Thirdly, the self-reported surveys are to some extent subject to common method bias. This could have been avoided by obtaining the real usage data from the company. However, we could not obtain the real usage data from the company.
Implications for Research
This research has a few interesting implications. First, this study adds to the previous research on IS continuance by explaining the significant role of attractiveness of alternatives in determining IS continuance. Previous research has explained the significant effects of the perceived characteristics of the target technology or user experience with the target technology on IS continuance, such as perceived usefulness (Bhattacherjee, 2001b) , perceived ease of use (Kim & Malhotra, 2005) , perceived enjoyment (Thong, et al., 2006) , pleasure (Kim, et al., 2007a) , self-efficacy (Hsu & Chiu, 2004) , attitude (Karahanna, Straub, & Chervany, 1999b) and satisfaction (Bhattacherjee, 2001b) . There has been a little research focusing on the effect of comparison with the alternatives on technology continuance. This study is the first to show the significant effect of attractiveness of alternatives on IS continuance. Second, this study adopted the theoretical background of consumer decision making (Thaler, 1985; Zeithaml, 1988) in examining IS continuance. Most of the previous studies (e.g., Bhattacherjee, 2001b; Hsu & Chiu, 2004; Thong, et al., 2006 ) have adopted the expectation-confirmation theory or the theory of planned behavior in examining IS continuance from the viewpoint of a technology user. According to consumer decision making models (Thaler, 1985; Zeithaml, 1988) , consumers evaluate net benefits (i.e., cost-benefit analysis) and compare them with those of the alternatives in their decision making process. Since WiMAX users have dual roles, i.e., technology user and service consumer, this study combined the viewpoints of the technology user and service consumer when examining IS continuance.
Next, this study shows the different roles of cognitive assessment (i.e., perceived value) and affective assessment (i.e., satisfaction) in IS continuance and found that satisfaction has a significant role in terms of affective assessment in the direct determination of IS continuance. This study also illustrated a significant role of perceived value as a cognitive assessment in mediating the effects of cognitive beliefs (e.g., perceived usefulness) and affecting user satisfaction. The post-hoc analysis showed that satisfaction fully mediates the effect of perceived value on continuance intention and the effect of perceived value on the attractiveness of alternatives.
Implications for Practice
There are also several practical implications of this study. Because WiMAX was the first commercialized 3G mobile Internet service, very few studies have shown empirical evidence regarding WiMAX service and continued usage. Based on the findings in this study, WiMAX service providers can develop strategies for introducing and continuing service. First, the findings explain the important role of the attractiveness of alternativeness. That is, retaining the relative attractiveness in comparison with those of the alternatives is important for increasing WiMAX continuance, especially in telecommunication. There are several Internet access services with different characteristics, as discussed in the conceptual background. Users may choose one or multiple Internet access services, depending on their needs.
One interviewee noted that there are many areas in which WiMAX Internet service is unavailable. Another other interviewee complained that "the speed of WiMAX is slower than those of other Internet access services." Regarding the continuance of WiMAX, some interviewees commented that "if we can use all Internet access services with one equipment" and "with wider service coverage" and "if the disconnection problems are resolved," "we may use WiMAX." To encourage continued usage of WiMAX services, it is important to facilitate Internet access and higher service quality, solve the disconnection problems, and broaden service coverage. Internet service providers should also consider bundling packages with multiple Internet access services. Currently, the alternatives for Internet access are considered to compete with one other. They can, however, complement one other, depending on the user's needs, tasks, and location.
Next, this study highlights user satisfaction and emotional marketing in the context of continued WiMAX usage. According to the interviews with industry experts, KT focused on improving the technical quality and service fees to promote WiMAX usage. In addition, the findings explain the necessity of emotional marketing, which should focus on the enhancement of user satisfaction. This study explains that user satisfaction can be improved by increasing the net benefits of WiMAX service. Thus, it is essential to improve the usefulness of WiMAX service, enhance the technicality, and lower the WiMAX usage fees. It will also be helpful to maintain a standard monthly fee and to support use on Internet devices, such as netbooks or smartphones.
CONCLUSION
Technology users play dual roles as technology users and service consumers in case of mobile internet services. Most of the previous studies on IS continuance focus on identifying the key characteristics of the target technology and user experiences with it so as to identify the antecedents of continued IS usage. In the present research, rational economic assessment was also considered when examining the continuance of mobile internet services. Two key elements in service consumer decisions are value assessments and a comparison of alternatives. The findings of this study highlight the importance of the relative attractiveness of the target technology (i.e., attractiveness of alternatives) and emotional marketing (i.e., user satisfaction) in promoting IS continuance. This study also provides several implications for Internet access service providers on the retention of WiMAX users. Turel, O., Serenko, A., & Bontis, N. (2010 Refer to the Appendix for the exploratory factor analysis result. 
APPENDIX
ATT3
Compared to WiMAX, there are other Internet access services with which I would probably be equally or more satisfied. 
